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Aplicadas à Saúde, Universidade Federal de Goiás (UFG), Regional Jataı́, Jataı́, GO, Brazil. 3Escola de Educação Fı́sica, Fisioterapia
e Terapia Ocupacional (EEFFTO), Universidade Federal de Minas Gerais (UFMG), Campus Pampulha, Belo Horizonte, MG, Brazil.
Objective: To assess the interaction of chronotype with anxiety in patients with chronic primary
insomnia.
Methods: Sixty-four patients (50 women) with mean age 43.968.1 years were investigated with the
Horne and Östberg Morningness-Eveningness Questionnaire (MEQ) and State-Trait Anxiety Inventory
(STAI).
Results: Significant negative correlations of chronotype-MEQ score with STAI state-anxiety (r = -0.40,
po 0.05), STAI trait-anxiety (r = -0.40, po 0.05), and STAI pre-sleep state anxiety (r = -0.30, po 0.05)
were observed. Eveningness preference was associated with higher trait, state, and pre-sleep state
anxiety.
Conclusions: These results suggest that chronotype may be an important parameter to identifying the
origin and significance of a vicious anxiety-insomnia-depression cycle in patients with chronic primary
insomnia.
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Introduction
Chronic primary insomnia is a sleep disorder character-
ized by long-term difficulty initiating and maintaining
sleep, early waking or non-restorative sleep, and daytime
impairment (including fatigue, mood disorders, impaired
concentration, and poor quality of life).1,2
Some evidence suggests that circadian rhythm factors
may be involved in the development of psychophysiolo-
gical insomnia,3 defined as a form of primary insomnia
that is associated with physiological/psychological hyper-
arousal and a negative conditioning to sleep, resulting in
pre-sleep anxiety.4
Chronotype has also been associated with higher risk
of mood disorders; evening types are more likely to report
severe depressive symptoms compared to morning or
intermediate types.5 Chronotype-dependent individual
differences in both circadian clock and homeostatic sleep
drive can be observed. Eveningness has been associated
with negative consequences on sleep, including insom-
nia.6 Consistent with the foregoing, evening-type insom-
niacs have been found to report greater depressive
symptoms than morning or intermediate types.7
In addition, a recent study8 assessing diurnal variation
in brain activity among insomnia patients suggested that
positive affect-related neural structures may underlie
differences in the phase and amplitude of self-reported
positive affect between morning and evening types.
It seems clear that eveningness is associated with
mood disorders, including depression. However, there is
no published evidence to support other impairments of
evening-type insomnia on other domains of mood, such
as anxiety.
Anxiety can be defined as a disorder in its own right or
as a symptom associated with other disorders (e.g.,
insomnia).9 We hypothesized that evening chronotypes
would exhibit higher rates of anxiety complaints than
subjects of other chronotypes. Thus, the aim of this study
was to assess the interaction of chronotype with anxiety in
patients with chronic primary insomnia.
Methods
Study participants
Sixty-four patients with a recent diagnosis of chronic
primary insomnia (DSM-IV)2 were recruited from a sleep
clinic in São Paulo, Brazil. The inclusion criteria were as
follows: 1) age 30-60 years; 2) having complaints of
insomnia lasting longer than 6 months; 3) no evidence
insomnia was directly related to medical conditions or to
side effects of medications; 4) not using medications
(including psychopharmaceuticals) for insomnia or other
psychiatric disorders; 5) no diagnosis of depression; 6)
apnea-hypopnea index (AHI) o 15, evaluated by poly-
somnography; and 7) periodic leg movement index (PLMI)
o 15, evaluated by polysomnography. Shift workers or
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those working a night shift were excluded. Approval for the
study was obtained from the local Ethics Committee
(protocol no. 1404/05), and all participants signed an infor-
med consent form.
One hundred fifty-six subjects were evaluated between
March 2007 and June 2010; of these, 64 (50 women)
participated of the present study. Twenty-three were
excluded due to high scores (4 20) on the Beck Depres-
sion Inventory, 22 for other major psychiatric disorders
(such as severe anxiety disorders), 14 for shift work, and
33 for pharmacologic treatment.
Study design
Data were collected using self-administered question-
naires at two time points. First, participants answered the
Horne and Östberg Morningness-Eveningness Question-
naire (MEQ) and State-Trait Anxiety Inventory (STAI)
between 8 a.m. and 10 a.m.; then, they were instructed to
answer the pre-sleep STAI state questionnaire at night,
before sleep.
Instruments
Horne and Östberg Morningness-Eveningness Question-
naire
This scale, developed in 1976, evaluates chronotypes on
a single scale from 16 to 86. Higher scores (X 59)
suggest greater morningness preference, while lower
scores (p 41) indicate greater eveningness.10,11
State-Trait Anxiety Inventory
The STAI scales encompass 20 items and provide a one-
dimensional measurement of trait and state anxiety.12,13
Volunteers were instructed to complete the instrument in
the morning and retake the state anxiety scale 30 minutes
before going to sleep. The range of scores for each
subtest is 20-80, with higher scores indicating greater
anxiety.
Statistical analyses
Statistical analyses were performed using Statistic 7.0
software (Statsoft, Tulsa, OK, USA). Kolmogorov-Smirnov’s
normality tests were performed for all variables. Spearman’s
correlation test was used to assess the interaction of
chronotype with anxiety. The subjects’ characteristics are
presented as means and standard deviations (SD). The
significance level for the analyses was p o 0.05.
Results
The characteristics of the sample are presented in
Table 1. Regarding chronotype, 42% of participants were
classified as morning types, 44% as intermediate types,
and 14% as evening types.
Significant negative correlations of MEQ chronotype
score with trait anxiety (r = -0.40, p o 0.05), state anxiety,
and pre-sleep state-anxiety (r = -0.30, p o 0.05) were
observed (Figure 1).
Discussion
In the present study, the evening chronotype was
associated with higher trait, state, and pre-sleep state
anxiety. In general, anxiety and cognitive impairments are
among the most common symptoms of chronic primary
insomnia.1 According to our results, we can hypothesize
that these symptoms may be more evident in evening
types.
Among other mood disorders, some studies have
identified an association between evening typology and
depressive symptoms in healthy subjects5 and patients
with major depressive disorder.14 In our sample of
patients with chronic primary insomnia, we also found
an association of evening chronotype with anxiety.
Ong et al.6 assessed diurnal variation in brain activity of
insomnia patients via fluorodeoxyglucose-positron emis-
sion tomography (FDG-PET) analysis of the relative
regional cerebral metabolic rate of glucose uptake during
morning and evening wakefulness. The authors suggest
that alterations in the diurnal activity of positive affect-
related neural structures may underlie differences in the
phase and amplitude of self-reported positive affect
between morning and evening types, and may constitute
one mechanism for increased risk of mood disorders
among evening-type insomniacs.
In addition, Hidalgo et al.5 suggest that chronotype is a
biological characteristic that itself constitutes a trait or
behavioral symptom related to affective disorders. The
findings of our study confirm this hypothesis in patients
with chronic primary insomnia, and thus provides impor-
tant evidence considering the established vicious cycle of
anxiety-insomnia-depression.4
Table 1 Physical, clinical, and behavioral characteristics of patients with chronic primary insomnia
Variable Female (n=50) Male (n=14) Total (n=64)
Age (years) 43.367.9 46.068.6 43.968.1
Duration of insomnia (years) 7.767.6 7.667.3 7.667.5
MEQ questionnaire (score) 55.9611.9 54.6610.5 55.7611.6
STAI
Trait (score) 41.669.2 47.169.9 42.869.6
State (score) 39.968.9 37.567.1 39.468.6
State, pre-sleep (score) 38.669.7 38.868.2 38.669.3
Data presented as mean 6 standard deviation.
MEQ = Horne and Östberg Morningness-Eveningness Questionnaire; STAI = State-Trait Anxiety Inventory.
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The limitations of this study are inherent to self-
reported data. However, the questionnaires used in this
study are reliable instruments. Although the initial sam-
ple was large, the number of participants was reduced
substantially after initial screening. However, our strict
inclusion criteria were important to ensure sample homo-
geneity and exclude the possibility of chronotype altera-
tions due to medication use, psychiatric conditions, or
shift work.
In conclusion, eveningness preference was associated
with higher trait, state, and pre-sleep state anxiety in our
sample. These results suggest that chronotype may be an
important marker of the origin and significance of the
vicious cycle in chronic primary insomnia.
Figure 1 Correlation of MEQ score with STAI trait anxiety, STAI state anxiety, and STAI pre-sleep state anxiety in patients with
chronic primary insomnia. MEQ = Horne and Östberg Morningness-Eveningness Questionnaire; STAI = State-Trait Anxiety
Inventory.
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